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SHEET MATERIAL HAVING A FIBROUS AND ADHESIVE SURFACE 

FIELD OF THE INVENTION 
The present invention relates to a sheet material having a surface comprising 
fibers and an adhesive, and to a method for producing tire same. 

BACKGROUND OF THE INVENTION 
Sheet mareriafe having an adhesive material on one «*, » *• 
* and have been used fox decade, as .ape adhesive fasteners » doable d,ap« An 
a k w™d et al U S Patent 4,959,265, included an array of blnntly 
improvement made by Wood et al, us,, r-aira 

Juted stems onto the shae. tat protrude beyond me pressure-senarrve adhere layer, 
^"netrate mto operungs m a fabric undergarmen, nnti, the adhearve becomes 

^,e,^o,impermeable plastic v.ap for aeabng and s,orm g food and food 
conK.toers.andhasbeensoldnnderthebrandnamelmpress®. 

Anomer use for a sheer mafcrial having an adhesive on one surface * for the 
^71. urdudrng diaposab, wasTe mtiCea, snob as soiled ^ baby 

the oackagine and disposal of such articles. 

' X these L — ^ — — ^^^rTt 
need t0 reduce the cost and complexity of manufacturmg such sheet matenals, and to 

impr ove their handling, storage-ability, and adhesive performance. 
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SUMMARY OF THE INVENTION 
tt e sheet materia, of .he present invention —a a subsfiute, an adhesrve 
affixed onto the subsfi*e, the adhesive having a surface, and a phttalrty of fibers 
HI awn, fiotn the aubsbate and beyond fit. surface of the adhesive, *. «- 

rue adhesive covets at leas, a portion of the sheet matertal surface. The fibers extend 1 * 

le or ,o fite adhesive surface of a second sheet tnateria, of fite present utvenuon The 
IX of fibers exert a supporting force agains. fire Urge, surface to keep fire adhes ve 

away front the target surface, or front a second sheet tnaterial, when the r^cfi 
l£L „ brought h. confront position toward each ofiter. Tbe support^ force ,s a 
ZTuTataslo* frroe. - fibers wifi coUapse into ,e a^ive 

r c , Hpfined as the activation force) exceeds the standoff force ot the 

rsrrrr- - fc — win — - * 

^TKe fibeta comprise a base and an extending fiber porfion. The extending fiber 
..on is resfiient, and can resist the coUapse of * fiber in ^ 

l K i! ntla, 1 conte into substantia* connate contact wifit .he urge, surface or 

SI- — • - -* or Mmpletely " " 

• • fanned on the surface of the substrate between the bases of the 
and the adhesive is positioned on tne sunaoc u f , 

t» The extending fiber portions of fire fibers extend away front fite surface of fite 

subsume, and above and beyond Ore uppct surface of the adhere. 

toasecoudeutbcdimeututeadheaivetapostfionedonttreaurfaceotut 



2 



BNSDOCID: <W0 03002661 A1.L> 



. • " PCT/US02/20187 

WO 03/002681 



* f ft, fibers extending above and beyond the surface of 
with the extending fiber portions of the fibers extend g 

1116 process of the present invention involves a screen roll process mat produces 

. jz:- - - — - rr :ir:: 

invention can be manu ^ ^ matenal 

s6patately the fibers ^ ,e *~ » «- - - ^ ^ 

accOT ding .0 a process ^ ^ ^ ^ ^ 
sufficient* «o reduce its vnscostfv for - P 

^ deposit Ore — — » * ^e . form a fiber; arrd 

taw in g fire deposited materia, outwaxdly from the s^ 

, Thp fihers can also be apphed to tne suriaco ^ 

temtaattag fce «* * ^ M a to ^ ot: 

material positioned on the substrate „„ a surface of the substrate, the 

-<~ a — . comptisn* - ^ „ to 

reduce to v.scoss.y for procesang, P ^ fc ^ 

— dra^ed^— u J ^ ^ _ ^ „ 

terminating the fiber. Exemplary p fa coiranonly 

commonly assigned U.S. Patent 5,618,583, xssued to Young 

• a n 9 Pat No 4,058,274, issued to Thomas et al. 
— ' Zr^i embodiment, the sheet ntateria, can be use, to ft. a congous 
, , Si an adhesive materia, on the inside surface or outside surface of 
Mbular substrate having an ^ ^^.^ed 

- «— Sta ' A ZZ2^2 Is **» oo. 8384P) fi.ed Pee. 2.. 

„.S. provision, patent app^ - «™« J ^ inMually 

20 00, ^jT-^^Cr^ preferab.y a hrou* fihn having an 
p« athc.es w^n a* 6vice has ffi Wet md m d an oufie, end, 

adhesive on one surface thereoi. in 

. n , v forme d by an inner core havmg an inlet opening an 
and comprises a body lormea oy m t0 be 

• «,H a oassageway there between for passmg there durough an 
opemng, and a passage y wall m pins an 

packaged, a casing comprising a surrounding casmg wall, 
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endofthe funding casing waU .0 «he body,*, body and *e castag defining a storage 
space and a dispense opening a, the inlet end, wherein ft. device can retain a lengto of 
non-resffien. flexibie tubular shee. within fire storage apace. The tubular sheet ean be 
dispensed throngh the dispensing opening and into .he inlet opening of the inner cor. 
The article ean be inserted inside the tubular film, and the tubular film can be gathered 
and closed at each end of the article, thereby forming a closed packaged artrcle. The 
tutular film can also be used . the tubular fflm in other diaper disposal device, such as 
,hose described in U.S. Paten. 4,869,049, issued to Richards, «. al. or U.S. Pa.cn. 
5,655,680, issued to Asbach et al. 

BRIEF DESCRIPTION OF THE DRAWINGS 
While the specification concludes with claims particularly pointing out and 
distinctly claiming the present invention, it is helieved that the invention is better 
understood from the following description taken in conjunction Wath the associated 
drawings, in which like elements are designated by the same reference numeral and: 
FIG 1 shows a sheet material of the present invention. 
FIG. 2 shows a cross section of the sheet material of FIG. 1 through line 2-2. 
FIG 3 shows a cross section of an alternative sheet material. 
FIG 4 shows a side elevation view of an apparatus that can be used to produce the 
fibers on the sheet material of the present invention. 

FIG 5 shows a cross section of yet another embodiment of the sheet matenal. 
FIG. 6 shows a cross section of a sheet material of the present invent™ that is 

folded into a series of pleats. 

pi<3 7 shows a cross section of the shee, material of FIG. 6 as me plea* are berng 

opened. 

DETAILED DESCRIPTION OF THE INVENTION 
As shown in FIG. 1, fire shee. material of me present invention comprises a 
subahate .8 having a plurality of fibers 10 bonded to a. leas, one surface of me annate 
,8 Each fiber 10 canbe joined to the substrate 18 ina predetermined partem. Each of the 
fibers has a base 12 and an extending fiber portion 14 (herein a to referred to as a 
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« The bases ««» >0 eontac, and are J— * * -*~ » - 

33 of adhestv, . shown* ^ a that can „. 

from sohttion or emuiston, or . * » ^ ^ 

polym eriaed to * » an adhestve state, e.g W ^ 

— " 7 ^ 2 "J ZZ^y * at « 0.025 mmindepthwhen 
hard Urge. «*«. or «o t«e* ^d » P . a „ otl)er 

the substrate is more coarse, or when toe 8 

•,. ^ onTLaee of .he suhstrate 18, and dtehase 12 of fce fiber ,0 ts post-on*! 
" rrUa! of fire adhesive materia!. The base ,2 of the fiber oan be 
onto or mto the surface 31 o ^ ^ 

^rrrri^-o^^^erh. 

^'inbofitm 2 and*. 3, extends *ove snd 
^ shanh of * ^ The shanh heigh, defined as me 
bey ond me exposed stnfaee ^ ^ „ fte ^ ^ 

p^endieulardiatanceftommesurtoofth ^ 

« heigh, used ean *, ^ ^ _ ^ 

— r^nrsr 

about 20 mil (0.5 nun), rrercia y , aV erage adhesive 

,0 nfiis (0.25 mm,. *- »*> of*, average shanh *tg* M. * ~ « 
«*« U preferably abont 0, ,0 10, and mom prefembiy about 0.5 2.0 
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t ITU In of*« adhesive 30 to fire Urge, sorlace U snbstanfiafiy 
tatgetsurf ace ^^^^^fteadheeivesee,. Thiseanbe 

continuous, an or vapor cannot nna F f Hnt, of adhesive, provided 

« fire apaomg of the dots of adhesive is d- 

-^^-^^7*^^^* forming a 
t0 ^ outward,, ^ .o contact ^ te wg et 

substantially continuous and vapor-rmpenneable matnx 

An amy oi ^ m6thod) a 

Uyer adhesive as shown » m3£*r » » ^ ^ ^ ^ 

prefen ed memod ft* yields a fie. formrfffl* g ^ ^ 

herein, the «enn "fiee formed" means a truchue « - - ^ 

substrate in a molten, preteraoiy nq hpreinafter The free formed 

8b er 10 or array of fibers M - if ^ ^ ^ 

aWi-.ofi.ose protases conmrod^™ ttbstratel 8 having opposed feeeaia 
Ushrgfire screen prinfing ^ , Meen „„ S2 and a 
passefi herween fire mp 50 of «. *n«* ^ 
backing roll 54, as illustrated m FIG. 4. Th rolls 

fcoug hmemp50.The fiK .mU5 ^ 
the desired pattern for the fibers to be deposed on the ^ 
referred to as the backing rofi, provides snpport and reacnon agams. the 
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. ^ ^ mil <P as the substrate 18 passes through the 
™n50 Thermally sensitive matenals, preferably memiup 

TftcnnaHy s«siuve materia. U M Preferably ,0 a, .east » tnelung t-t and ■ 

! d onto *e screen 56 as the screen roU 52 is rotated about its centering A doctor 
mtroduced onto the screen ^ 
blade 62 forces the thermally sensitive matenal through the 

~ ' te fiber .0. When . r „ • — 

severed by a severrng means 5 8 or .he Sb^ ^ ^ . 

use of a dedicated severing means. The fiber 10 then co 

„ Th P fibers 10 instead are formed into a random network. 
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*** 2 shape of the foo*rin< of the base 12 on toe — • » «• - - « 
* rap lt 30, .o provide ^ — ^ - ~ * 

„ -footprint" refers * - P'- — * - * "^d no, be too great, 

aspect ratio (.eng* to width mfio, of .he stda , of ,he W 
o^^efio^Oeaooeoo^e^^. »*-P»^ 

circular footprint is more preferred. 0 02 mm to about 0.32 

r - • ♦ „f generally circular shape and approximately U.uz mm 
having a footprint of generally cue f ^ 

„ about 0.4 mm. fiKers 10 can be provided in any pattern, pitch end density as 
The array of the fibera 10 can be P ^ ^ 

teil ed The penem, pitch and den,ty of fire fib* H0-» » ^ a — ^ 

, is advantageous to dispose the array of fibers 10 m rows sofi» 
genrolly ^y apac. *om ^ ^m^ P mcess 

— ~~TZZZZZZ — and cross— 

direction row of fibers iu win uo h ««« wen feel to the touch. 

a «f fihpr<; 10 to provide a generally even ieei w " 
— * ^^^llCsnL^av^ofd^tionpanernscan 
Of course, those dolled m the art writ 8- ^ 

^ The fiber ^"^^^^.^—ii 



correspondingly increases. 
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a nf the stand-off pressure of the sheet material will 
The uniformity (and amount) of the stand pr 

BM Tf the fibers 10 are spaced too far apart, the 

cheet will have a low standoff pressure, or mo aui ^ , 

1 sheet * ^ prefer* of a, « ahoa, » ^ 

of active toe ^ wffl depend upon the pabular apphcahon 

— materia! »sed ,o fcmr <he fihers Ml - a »** 
The fhemraUy dreMvelyUgh viscosity <opro™>» 

— 1W e " 0Ugh 10 ^ ! ZTL nl the materia. -nehing poin,, so m *e 
*• "* T m 111 state to *e houid atate npon «he apphcanon of heat 

fhennoplastic e m 

flows unoor the apphcahon » f « - ^ ^ ^ b 

— " » m " &C,UIe * e ^ dT^dbebw Aausedherein.mephraae'h.. 
accordance ^theproeasade^hedandc^be^A 

» ^Hhaaive" refers to a viscoelastic thennoplashc matenal whicn rera 



BNSDOCID- <WO 03002681 A 1j 



PCT/US02/20187 

WO 03/002681 



r— a complex viscosity of ~ 4C90 Pas— a, H»C 
7 „ f , m d to work well Soma conm>ercially available examples of useful hot melt 
SltS :ZcO* ^ EASTOBOND® A3 available mom D ow 

-^rrrs- > a —a — , rr t 

Vapo—eable tonoplaatic nbn materials are ££^1 

th lop,as„o Hbn can be *** - a «<™ 
«i™ The thermoplastic Sim ean have a single layer oimalttple layers wtum 

Mm. The tonopl ^ or com birted by other known 

— Whete "Tf S Z to, potyethylenes (PE) (including high 

mean , poIyefliyl L, LDPE and hnear .ow density 

density polyethylene, HDPM, low u j f 00 iyv m yl 
, * w LLDPE) polypropylene (PP), polyethylene terephthalate (PET), polyvmy 
polyethylene, LLDPE), potyp P y ^ 

/pvo polyvinylidene chloride (PVDC), etnyiene * 
chloride (PVU), poiy y p 0 iyolefins are generally 

. „ „ nr i ^ivn and mixtures and blends tbereoi. rwy 
structures, nylon, and surlyn, an ^ fc ^ 

r ^ ,w to their lower cost and ease oi iorming uui a* 
preferred due to to lower ^ ^ ^ 

fihn sheet A preferred resm . a bte ^ ^ ^ ^ 

1 mil (about 0.025 mm). The measure- 

The adhesive is most preferably a pressure-sensitive adhesive. The pressor 

^Jadhnsive, e,„ by coating polymerize Uomds as taught - Ul Pa.. 
4,181,752 or 4,303,485. 
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one nrefened ^ 3 ^ ^ T; 

--rjrsr: — — - 

77 The tube of sheet material having an adhesive on one snrface . 
te she* ^ portable packagtog device disclosed in 

particular y apptota WM5>m wtoh dispenses <he 

aforemenuoned U.S. p»™» _ 

— ^ its.— ----- 

^tal —rild paten, apphcarion, * riabolar nhn is pUced 

^--^-rr^^itir.p-.- 

-** M " FI ° d L^elge space of to dispensing device, so ,ong as 

*• - W T ^ IZs of p>ea* is heiow to s^doff fo.ce. Ue 
- *" aPPH " '°T:;I1^ rihn l fonning to ton* ribn hecanse to 
prese n. — " " ^ pressed hno and agato, to opposing adhesive 

slender, pouned d«Ud W VS. togh P ^ fc ^ fita 

sorf ace, wi« easily he vatorawn 1. to «- « _ ^ fc 

gathered and closed portion is securely sealed. 
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P^Wow ia an motive non-Bsnihng example of the adhesive shee, ^ of 



this invention. 



2^«o FIG. 2, a shee, materia, has a sobstrate of 12.7 nrioron-thie k thenrroptastrc 
£2 of hrgh-density — ■ * — - ** 
p Jlity of fibers bavin* a base of approximately 0.04 mm and ex.end.ng .o a fiber bp, 
fiber ^ ranging app— 0. 15 ,o 0.40 „ — 
« «re snbs^e with a pi.cn of « fibers per mnr, resohing in a ~ °^ 
fibers pernrnr*. The fibers comprise a low-density polyethylene ream. The adhesn-e » 
"elve adhesive, applied uniformly between ihe fibers a, a fcichneas of abon, 

0.10 mm. 
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^ 212. a — oompna^g - adhesive - - be — , a 

target surface upon the application o£ an activation fere, compnsrng: 
a. a substrate; 

„ an adhesive affixed onto the substrate and having a sorfi.ee; and 
c r^-By of fi^ extending away fionr * — and beyond tire surf- 
adhlve, fire fibers having an atiaching base portion and an extendnrg 

material adheres to the target surface. 

2 . The sheet marena, of Oainr 2. wherein a, leas, a portion of fire shar* portion, colUpse 
into the adhesive. 

3 . tt eshee,ma«e ri alofC 1 ahnlwhere i n«he S uhs t ra tt isafirernrop 1 astiefihn. 

4 . Bre she* materia! of Clahn 1 wherein tire fiber base is attached ,o fire — 
saeshee.nrareriaiofaainrfwh.reinfhefiberbaseisatiaehed^eadhesive. 

6 . Theahee, materia, of Claim 1 whereintite adhesive* apressure-s enaitive adhesive. 

. . , ria. of Claim 1 wherein the ahank provides a standoff foree of at least 



2 

gm/cm . 



9. The sheet material of Claim 8, formed into a tubular film. 
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Fig. 7 
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